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IMMI JNOGLOBT TT ,^ RINDING SITE ^ . 

Technical field 

The present invention relates to fte field of biochemistry, and more specifically 
to the identification of a novel binding site, which is strictly conserved among 
human IgGs of K-type. The present invention also encompasses use of fte 
novel binding site for identification and/or design of chemical entities capable 
of specific binding to such antibodies. 

BackffTonnd 

The field of biochemistry began about a hundred years ago witii a realisation 
that life processes involved phenomena that could be explained by the exact 
sciences of chemistry and physics. The early discoveries w«e mostly of gai- 
eral nature, but with time, the discipline of biochemistry matured and eventu- 
ally became a weU-accepted field as such. During the past decades, the growth 
witiiin the field of biochemistry has been extensive and expansive, and numer- 
ous areas thereof are these days recognised, such as bioenergetics, molecular 
biology, membrane biochemistry, protein biochemistry, analytical biochemistry 
and many others. 

A number of these areas utilise a steadily increasing number of biotechnologi- 
cal q>plications flat involve antibodies, also known as immunoglobulins. As is 
well known, there are five dififetent types of antibodies, namdy immunoglobu- 
lin G (IgG), which is tiie most prevalent; immunoglobulin A 0gA); immuno- 
^obulin M (IgM); immunoglobulin D (IgD); and immunoglobuBn E (IgiE). As 
is also well-known, antibodies can be prepared in two different forms, either as 
polyclonal antibodies, inctading various fiwms of antibodies, or as monoclonal 
antibodies, which is a form of pure antibodies produced by hybridomas. For 
many applications, the monoclonal antibodies are preferred. Examples of bio- 
technological applications of monoclonal antibodies are various immuno- 
chemical techniques, such as immunoafGxiity extraction and chromatogr^hy. 
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imnumochemical detectors, inununoblotting, receptor assays, eii2yme inhibi- 
tion assays, displacement assays and flow-injection imimuioassays. For most 
medical applications, such as diagnosis, prevention and cuic of disease, moiu>- 
clonal antibodies are also most preferred, for example as biopharmaceuticals. 
At present, about thirty percent of the biotechnology-derived drugs under de- 
velopment are based on monoclonal antibodies of type O. 

The Y-shaped disposition of the structure of the IgG molecule is weU known 
from standard biochemistty textbooks. It is also well known diat regarding its 
teitiaiy structure, one intact IgG molecule consists of six globular regions, each 
of which is formed by two domains. All domains in an IgO molecule have in 
turn similar structures, a characteristic fold, which has became known as the 
inununoblobulin fold. The secondary structure of this fdld consists mainly of 
two beta sheets packed against each odier. On the other hand, regarding its 
primary structure, IgGs consists of two light chains and two heavy chains, 
which are coval^idy, linked by four disulphide bridges strategically placed 
around die central juncture of the intact molecule also called &e hinge region. 
The two globular parts, which correspond to the "base of flie Y", fonn the Fc 
fragment and are formed by domains consisting of only heavy chaui residues. 
Contrary to this, each of the **ami5 of the Y" constitute a Fab fragment with 
two globular parts each. Each of the globular parts in a Fab fragment is formed 
when one domain fix>m (he li^t chain contacts one domain ftom the heavy 
chain. It is well known that the globular part located further away from the 
centre of ttie antibody contains the so-called hypervariable regions and the an- 
tigen-binding site. The domains forming this part are known as Vl for the light 
chain domain and Vh for the heavy chain domain. On the o&or hand the 
globuhir part of €he Fab fragment closer to the hinge regi<m is formed by the 
so-c^ed first constant domain of Has heavy chain (CHI) and the constant do- 
main of the li^t chain (CL). Correspondingly, the two globular parts forming 
the Fc fragment are formed one two second constant domains (CH2) and die 
odier by two third constant domains of die heavy chain (CH3). 
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By sequence homology^ heavy chains of IgQs can be classified into four typ^s 
1,2,3 and 4 viieieas light chains fidl into two types called X and k. It is also 
well known that in humans about 40% of the IgG molecules cany a li^ cham 
of X type whereas about 60% cany a light chain of k type. IgGs which are built 
up of both light and heavy chains inherit both types of paititionings. Accord- 
ingly, one partitioning divides IgGs into four subclasses IgGl, IgC^ 1^3 and 
Ig04 as compared to Gas second partitioning which divides IgGs into two sub- 
types \ and K. The same type of classification can be q>plied to antibody frag- 
ments like Fab fragment and so called F(ab')2 fragments, which consist of two 
FM) fragments connected by a disu^hide. 

IgGs can be generated according to standard techniques in large quantities in 
cellular expression systems. The most widely used production method today 
includes purification via affinity chromatography based on the use of highly 
specific domains of proteins as affinity ligands. lUusttative examples of such 
IgG-binding protein ligands are protein A and protein G, v^ch are cell wall 
proteins of the bacteria Staphylococcus aureus and group G Streptococcus, re- 
spectively. They boA bind with different affinities to Fab and Fc fragments of 
various IgG types. 

More specifically, protein A binds to IgG molecules from various mammals, 
with the highest affinity to the human subclasses of IgGi, IgG2 and IgG4. It 
binds primarily to a surfiice formed at the juncture of both the second and HHq 
third constant domains (CH2 and CH3) of IgG located on the Fc fragment, and 
can consequently not be used in affinity purification of other fragments of IgG 
sudi as Fab and so called F(ab')2 fragnoents. Protein A binds to some Fab 
fragments however this binding is not generic since it targets the variable re- 
gion. This lack of generality is a drawback under some circumstances, since tihe 
use of Fab and F(ab')2 fragments has increased latety due to their considerably 
smaller size, as compared to intact IgG molecules, while still containing the 
frmctional antigen-binding region. For instance, the smaller size is an advan- 
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tage in ihe penetration of tumours with limited vascular supply in order to de- 
liver cytotoxic payloads such as radionuclides, toKins, and chemotherapeutic 
agents to target cancer cells. On die other hand, protein G binds also to bofh Fc 
and Fab. Protein G binds partly to the same Fc fragment surface as protein A, 
but their ways of binding have been shown to be completely different Protein 
G binds also to a highly conserved region of (Sie constant part of the Fab frag- 
ment» ptimanly to lesidues from the heavy.chaiii, and consequraidy it has po- 
tential to be used as a generic Fab binder. However, it has been reported that 
protein G has a reduced binding to Fab fragments of type IgG2. In addition to 
die above, protein ligands of this kind are often relatively e^ensive to produce, 
ikey are amoaable to proteolytic degradation and they are also usually sensitive 
to both high and low pH vahies. 

Accordingly, the development of novel and alternative ligands to IgG, which 
do not necessarily need to be proteins or even protein-based, is motivated. Such 
• development would gain from a more thorough understanding of the binding 

properties of die IgG molecule. Even though methods for identification of 
novel ligands can be based on an eiqierimental identificadon on a random ba- 
sis, such as in screening, they still require use of a selected binding site or at 
least area on the target molecule. Moreover an alternative and in many cases 
: complementaiy approach known from drag-discoveiy contexts as rational de* 

' : ~ sign requires knowledge of (he three-dimensional structure of a limited r^on 

, which can serve as a binding site. 

« A * 

• r t- 

r*.: In the random or screening approach, various mediods have been suggested in 

]\: the art for identification of chemical entities that bind specifically to an anti*- 

^..[^ body or any target molecule hi general. For example, phage displsQr has been 

* / ' : used to identify peptides with afiGmity to the Fc fragment of IgG. However, 

phage display can only produce peptidic ligands, which suffer from the above- 
discussed drawbacks related to degradation. Al80» there is no guarantee as to 
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the genenaity rf a» bb^ a»« ~ " 

pontile ta.getnu,I»aie used u.»«*m.«*e»S»«l««^ 

Rece«ay.c<»ni««ation.ltoobhavef<>»«da.dati«^ 
field<tf »Htetsta»dinglhel*rimgp«««ties of «.g« molecules W»b Itor 
ta,^3Dstr«ct«es.™sis«otto«,elfai»wfid4Ttepi<meeriBgwkof 
B LeeaadF. M. Wchaids m (he 1970s has mspired many investigalnrs. How- 
ever as stractoaldataand&ste. computers become availableitisalso less 
complicrted to reveal *e complex arfAecture of ptotein sur&ces. For eram- 
pk s«.facesonproteinscapAleotmte««*taB«i*W««m^ 
ehrfe pockets, ftmnels. channels, clefts and dep«ssio«s. All this concepts may 
be covered by the more generd term ca,i^ the diape and accessibity of 
^hidi. detennines wlu* concept is more «iwi»iate. Accordm^^ 
sicm is more accessftle and flatter in diape .ban a rfeA to turn is more 

accessible and flatter than a channel. Pockets ».dt«meU may be considered 
.ype, of cham«U a«l as compared to a pocket a tunaelis more accessible smce 
it has at least two entrances or connections ft> the outside of the p«,tem. An ad- 
ditional type of cavity is the void. Howeveravoid is completely smrounded by 
protein al»ms and therefore not accessible and therefore not appropriate iS«h- 



Virtaal mefliods have for example been suggested to identifjang molecules 
capable of binding to protems, a«l usually involve the identificalio»of a deft 
fa fte three dhnensional structme of 4e target However, if stronger bindmg .s 
desired, a more advantageous conformation of Ae binding site can e.g. be a 
more pocket-Uke conformation, vdnch spatially endoses fte binding molecule 
to a larger extent ftan a cleft thereon aUowing a maxhnisation of Ac mnnber of 
possible interactions at the atomic level like hydrogen bonds, van der Waals. 
and electrostatic interactions, andtherefore of die binding strength. This u es- 
pecially fte case if d« li^ is a smaU organic molecule, which can have die 
ad««tage of being generally more «d.le «»n la.8» "titles like peptides and 
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proems. A. cm^ u> pocte« ««i delK 4e depression is fl.e less advaata- 
complement the surface of the small molecule. 

Thus WO 01/37194 (Vert^ Phannaceuticals) discloses molecules and mo- 
lecular complexes that comprise the active site binding pocket of the enzyme 
caspase.7. Methods are also disclosed, wherein the structural coordma^ 

caspase.7 are used to screen and design chemical entities that bind caspase.7 or 
homologues thereof. However finding a conserved binding pocket on the sur- 
face of an antibody is amore diallengingtask as compared to enzymes, which 
generally contain a substrate pocket related to their function. Antibodies hke 
any other proteins that are not enzymes may or may not contain pockets or any 

other type of cavities. This is especially tnie for the constant domains of anti^ 

bodies, which as compared to variable domains do not include the antigen- 
binding region that is often associated with a pocket 

Accordingly, despite the attempts that have been made so fiir, there is stiU a 
need in this field of alternative fast, easy andpreferably easily appHcable 

methods that are usefiil for the identification of novel IgG-binding molecules. 
As discussed above, since a usefiil starting point in the design of such novel 
methods is to select an advantageous bindmg site on the target molecule, there 
is also a need in this field of identifymg novel binding sites within the IgG 
molecule. Moreover, if due to stabiUty problems or other problems, it is re- 
quired that the novel binding molecule is small, as compared to peptides ami 
proteins diat can be considered large mthis context, Aen the novel binding site 
should be an accessible cavity. More specificaUy, m the order of decreasing 
preference the cavity should be a pocket, a tunnel or a cleft. 

,<liiniTnftrv of the present invention 

Thus, die object of the present invention is to fiilfil one or more of the above- 
discussed needs. More specifically, one object ofthe present invention is to 
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provide a tool useful e.g. for identification of novel IgO binding chemical enti- 
ties andfor ote pmposes. Tins canbe achievedby the conqH>imd^^ 

pocket as defined in the appended claims. 

A specific object of the invention is to provide a binding site in the constant 
region of Ae Fab part of an antibody, which binding site e.g. is suitable fornse 
in tiie design of an antibody-selective medium. An even more sp^o object of 
Reinvention is to identify suchabinding site inaregion of the constant part of 

Fab, wherein &e variability is as small as possible. Thus, yet another object is 
to provide a compound that can also be used for purification of any of the fol- 
lowing: Fab fragments, F(aV)2 ftagments and intact IgGs of K-type. or compo- 
sitions that comprise one or more of &e ones mentioned. 

A further object of the present mvention is to provide a method for identifica- 
tion of IgG hgands. This can be achieved by use of flie compound or binding 
pocket according to the invention as defined in ihe appended claims. A specific 
object of the invention is to provide a method for virtual screening of small 

molecule ligands that are capable of binding to IgG. 

Yet another object of the invention is to provide finther uses of the compound 
or binding pocket according to the invention. 

Further objects and advantages of the present invention will ^>pearfi:om the 
detailed description of the invention and tiie ejqperimental part that foUows. 

Definitions 

The term "binding pocket", as used herein, refers to a region of a molecule or 
molecular complex, that, as a result of its shape, favourably associates witii an- 
other chemical entity. 

The term •^composite binding pocketT^ as used herein means a three- 
dimensional structure fiiat is formed as a pocket between a fight chain and a 
heavy chain of an antibody. 
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The term "interacting suifece" means herein a surface comprised of residues 
capable of interacting w& a binding molecule or other entity, e.g. by ionic at- 
traction, hydrogen bonds. Van der Waals interaction etc. 
The term "strictly conserved'* is used herem to mean that after a sequence 
alignnientofaU sequences avaUable from an internationally recogpised se- 

qnence database (for instance the non-redundant database provided by flie Na- 
tianal Centw for Biotechnology ^formation), the residue type is exactly die 
same at a specific position for all aligned sequences. 
The terms "antibody of k type". "Fab fragment of k type" and *T(aV)2 ftag- 
ment of k type" mean herein an antibody, a Fab fragment and an F(ab')2 frag- 
ment respectively, wherein die light chain is of k type. 
The term "fimctional derivative" is used to mean a chemical substance diat is 
related structuraUy and functionaHy to another substance. Thus, afimctional 
derivative comprises a modified structure from die other substance, and main- 
tains the function of the other substance, which in fliis instance means tfiat it 
maintains die alnlity to interact with the same ligands. Thus, a 'functional de- 
rivative" can be either a natural variation or fragment dicreof, or a recombi- 
nantfy produced entity. In addition, a "fimctional derivative" can also comprise 
added molecules or parts, as long as die described function is essentially re- 
tained. 

The term "human K-Fab constant part- comprising composition" means herein 
any composition comprising die globular region of an IgG molecule formed by 
Oie first constant domain of die heavy cham (CHI) and die constant domain of 
die light chain (CL). Thus die term includes any of die foUowing terms which 
are weU known from standard IgG terminology: Intact IgG molecules, F(ab')2 
fragments, Fab' fragments. Fab fragments and by definition die globular region 
named itself, all of which haw human sequences and light chains of K-type. 
This definition includes also any modifications of named IgG or named anti- 
body fragments including even chimeric molecules formed in one part of one 
of said compositions and in anodier part of any of die following proteins, pep- 
tides, carbohydrates, lipids or any odier organic or inorganic entity and chi- 
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attached to solid phase. . jii. 

The tenn "structure coordinates" refers to Cartesian coordinates denved from 
for example mathematical equations related to the patterns obtained on diffiac- 
tion of a monochromatic beam ofX-ms by the atoms (scattering centres) of a 
protein or protein-Ugandcomplexin crystal fc»m. The diffiactioti data 

to calculate an electron density map of the repeating unit of the crystal. The 
electron density maps are flien used to estabUsh Ae positions of the individual 
atoms of the protcm or protem complex. 

The term "root mean square deviation" means fte square root of the arithmetic 
mean of the squares of the deviations ftom the mean. It is a way to express the 
deviation or variation from a trend or object. 

The tenn "dockmg" means herein afittihg operation, vtoein the abiUty of a 
chemical entity to bind or "dock" to a bmding site is evaluated. 
The term "associating with" refers to a condition of proximity betweoi a 
chemical entlly. or portions hereof, and a target i.e. a binding pocket or bind- 
ing site on a protem. The association may be non-covalent, wherein the juxta- 
position is energetically fevoured by hydrogen bonding or van der Waals or 
electrostatic interactions, or alternatively it may be covalent 
The tenn "Ubtaiy*' means a collection of molecules or other chemical entities 
with different dbi«nical structures and/or properties. 

The term "query" means herem the definition of the criteria or properties of de- 
sired chemical entities that must be ftdfilled for said entity to qualify as a hit m 
docking or screening. Accordmgly, a W means a chemical entity that fulfils 
the criteria of a query. 

The tenn "chemical entiiy' is used herem for any molecule, chemical com- 
pound or complex of at least two chemical compounds and fragments of such 
compounds or complies. 

The tenn "Ugand" means herein a chemical entity capable of specific binding 
to a target 
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To •^experimeiitaUy" contact a (taiical entity with a target, or to "eiqierimen. 
taUy- provide a chemical entity, Ugand or Ae like, means herein Aat it is pro- 
vided physically, as opposed to virtually. 

grief descrinti nn »f fee drawings 

Figure 1 shows the structure cooidinatS5SofahiraianIgOofK-iype in fee Older. 
More specifically, Figure 1(a) shows fee Ught chain of a human IgG of K-type, 
while Figure l(b)rfiows fee structoie coordinates of fee heavy chain ofahu- 

man IgG. 

Figure 2 (a) and (b) show fee aUgmnent of human IgG Fab constant part Ught 
and heavy chain sequences of K-type used in fee identification of fee binding 
pocket according to fee invention. 

Figure 3 shows an example of a query uscfiil in 3D-verifi> mode in a docking 
step as used in example 2 below, wherein fee residues belonging to fee com- 
pound or binding pocket are shown in ball and stick. 

nfttoiled d escription of fee invention 

The present invention provides a model for fee feree-dimensional stnictuie of a 
novel binding pocket based on fee structure coordinates of ahuman IgG of k- 
type, as shown in Fig 1. 

Thus, a first aspect of fee present invention is an isolated compound, said com- 
pound having fee structure of a human IgG binding pocket and comprising a 
first interacfeig surfece, which is defined by fee structure coordinates shown in 
Fig 1 for an IgG K Kght chain for fee amino acids Q124, S127, G128, T129, 
S131, V133, G157, N158, S159, Q160, E161, S162, S176, S177, T178, T180, 
and L181. and a second interacting surface, which is defined by fee structure 
coordinates shown in Fig 1 for an IgG heavy chain for fee amino acids P 128, 
S129, L133. L150. K152, F175, P176, V178, L179. Q180, L184. L187 and 
S188, or a fimctional deriWtive of said compound. The above.4efined amino 
acids are strictiy conserved among human IgGs of K-type. In fee prefen«d em- 
bodiment, fee present compound is limited to fee part of an antibody that is re- 
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sponsible for shape of the actual binding pocket and does not include the 
rest of a human IgG of k type. 

In one embodiment, Ae present invention is a binding pocket having the struc- 
ture of a hnman IgG binding pocket and comprising a first interacting suifece, 
which is defined by Ae structure coordinates shown in Fig 1 for an IgG k ligjit 
chain for the amino acids Q124, S127, G128, T129, S131, V133, G157, N158, 
S159, Q160, E161, S162, S176, S177, T178, T180. and L181. and a second 
interacting surface, which is defined by die stnicture coordinates shown in Fig 
1 for an IgG heavy chain for the amino acids P128, S129, L133. L150, K152. 
F175. P176, V178. L179, Q180. L184, L187 and S188, or a functional deriva- 
tive of said binding pocket As maitioned above, the above-defined amino ac- 
ids are strictly conserved among human IgGs of K-type. In the prefeired em- 
bodiment, flie present binding pocket is an isolated binding pocket. 

A specific embodiment of the present invention is a compound or binding 
pocket as defined above, wherein the second interacting surface is fimher de- 
fined by the structure coordinates shown in Fig 1 for an IgG heavy chain for 
the amino acids K126, F131, D153, S181, S182, and S186. Said amino acids 
are highly conserved between human IgGs of K-type. In a specific embodiment, 
the highly conserved are conserved to at least about 85 %, in a more preferred 
embodiment they are conserved to at least about 90 % and in the most prefeired 
embodiment, they are conserved to at least about 95 %. 

In one embodiment of the present compound or binding pocket, the fimctional 
derivative thereof has a root mean square deviation from the backbone atoms of 
the binding pocket amino acids of not more than 2.0A . In a preferred embodi- 
ment, said deviation is not more than about 1.5A and in Ae most preferred em- 
bodiment, said deviation is not more than I.OA. The crystal structure presented 
herein, which was also used in Ae identification of Ae compound or binding 
pocket according to Ae invention, can also be found using Ae Protein Data 
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Baokaccessioncode Ivge, Chacko et al., 1996. As the skiUedinlias field ^ 

reaUse, such structure coordinatesusuaUy exhibit some ^^^^ 

toeg thernialmotionaridsUghtdifferencesincrystdpaddi^aswellaserrors 

due to uricertairity arising ftom the finite resolution of Ihe ditoctioE ^ 
other errors, and compounds or binding pockets including such variaUons are 
accordmgly encompassed by the present invention. 

The bindmg pocket discussed above can also be denoted a "composite" binding 
pocket, since it is composed of two moieties originating ftom two different 
chams of an antibody, and more specificaUy fiomthe defined, conserved ammo 
acids of the constant 1 region of die heavy chain (CHI) of human IgG and the 

defined, conserved amino acids of the constant region of die k type light diain 
of human IgO- Thus, m the native form of the antibody, the pres^it binding 
pocket is formed between said two locations. In tbis context, it is to be under- 
stood that the term IgG includes herem aU the human IgG sub-classes IgGl, 
IgG2, IgG3 and IgG4. Thus, die present invention discloses for die first time 
the above-defined bmdmg pocket as isolated fiom its natural enviromnent and 
usefiil as a general target for all or at least essentially all hmnan K-Fab constant 
part- comprising compositions. 

An additional aspect of the present invention is a compound or a binding 
pocket, which corresponds to the interactmg surfeces defined by die structure 
coordinates given herein, which arc conserved among one or more of IgA, 
IgM, IgE and/or IgD, and which interacting surfaces define the shape of a 
pocket Accordingly, such a compound or binding pocket is useful for die same 
appHcations as discussed herein, in order to define odier group(s) of immuno- 
globuhns. or subgroups theieof Like Ae above-discussed IgG-bindmg pocket, 
the compound or binding pocket accordmg to diis aspect can be used to iden- 
tify one or more of die odier immunoglobulins and/or a composition that com- 
prises the relevant part thereof. 



02 10/31 15:00 FAX +46 18 6121830 AHERSH'lf BTOSCIENCES IP •» PRV STH 

+46 18 6121830 



@016 



.13 

The procedure by which the present inventors identified the present binding 
pocket will be described in detail in die experimental part below. In brief^ pre- 
viously, in research directed to identification of highly conserved regions of 
antibodies, the general approach has been to align both the constant regions of 
the human light and heavy chains. Contrary^ the present inventors focussed on 
alignment of the constant region of human IgO k light chains only» ii^ch quite 
unexpectedly enabled the identification of a strictly conserved region located 
between a light and a heavy chain of a human IgG k antibo<fy. No such high 
conservation has been reported in this exact region before where the conserva- 
tion has been associated to hmnan antibodies of k type or fragments thereof 
Furdier^ no conserved pocket shaped binding sites have been disclosed before 
in this region^ Thus, in ^^Introduction to Protein Stractiire" (C. Brandon and J. 
Tooze Second edition, 1998, Garland Publishing, IncNY), it is mentioned that 
the region between the constant domains of Fab exhibit a high degree of con- 
servation, but it is also disclosed how tightiy they are packed against each 
otiier, as compared to the variable regions. Consequently, this reference in fact 
suggests tiiat there is very littie space, and certainly no pocket shaped space, 
between the Fab constant regions. In summary, the present invention was un- 
expected bodi because of the high degree of conservation of the binding site 
and because of the pocket shape thereof 

It will be readily apparent to those of skill in the art that the numbering of 
amino acids in other disclosures of human IgGs of k type may be different than 
tiiat presented herein. However, corresponding amino acids in such sequences 
are easily identified by visual inspection or by using commercially available 
homology software. 

The binding pocket according to the invention is preferably prepared by isola- 
tion fi:om a native source, i.e. a human IgG of k type. Such isolation is easily 
perfomied by the skilled person following s^dard procedures e.g. fi^om a cell 
line or a plasma sample. More specifically, the entire domain, which constitates 
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the constant half of ttie Fab fragment, is isolalied. For example, as it is well 
kno^ in the field of preparing Fab fragments for difKsent puiposes to obtain 
the whole Fab from the intact IgG one can use papain, and to separate the two 
domains of Fab one could for example use an appropdate protease or proteases. 

In a specific onbodiment, the two entities Ibat originate from tibe light and 
heavy chain, respective^, can be combined into one entity in any suitable way, 
e.g. by mutation of amino acid residues at specific locations in order to provide 
further disulphide brides) between die fragments, and it is understood that 
any such modifications are also encompassed within tbe scope of the present 
invention 

In one embodiment, the above-described compound or binding pocket has been 
complcxed to an organic molecule, in which complex the binding constant is at 
least 10"^, preferably at least 10*® and most preferably at least 10~' M. Thus, il- 
lustrative intervals are e.g. 10"* to 10** M, sudi as 10"^ to 10^ or 10"* to 10**. 
Mediods of identifying chenucal entities that are capable of complexing with 
die present compound or binding pocket will be discussed in more detail below 
in relation to die second aspect of the invention. Id this context, it is to be un- 
derstood that the preset use of the term "conqvlex" is not intended to encom- 
pass a native human IgG of K-type. In other words, the term '*or^aiic mole- 

' : ' ' cule" should not be interpreted as the remaining parts of such an IgG. As the 

] . skilled person will realise, the structure coordmates defined above for the 

binding pocket refer to the state before any complexing has occurred. Likewise, 

\ : it is also realised that depending on the nature of the organic molecule, said 

structure coordinates might be slighify dififerent in die actual complex. Some- 

" ': times an induced fit may occur. 

„- In a specific embodiment, the complex is comprised of Ae above-described 

compound or binding pocket and a detectable label coupled thereto. In one em- 
bodiment the label is not coiqpled to the interacting sur&ces of (he binding 
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poctet iHrt so B to leave ftee fe 5«b8H»»t tato«>ti<»- More specifi- 
cally Aecompo»ndorbmdingpocketc™l«labetted,ri«h»5rsuitddedete^^ 

able label as conventionally «sed in immunoassays, sod. as a fluorescent label, 
ahmunescemlabel.achemannnniscent label, an en.ymelabel.aradioacbve 

label m absorbance label etc. Such labelled compounds or binding pockets are 
use&l e g. in various ass^ for detectkm of taiman K-Fab constant part- com- 
prising composition thereot as will be discussed in more detulbdow. The b- 
belUng of organic compounds or binding pockets vrith detectable labeU is eas- 
ily pertamed by fte skilled person «. te field using weU known meflHids and 

reagents. 

A second aspect of the present invention is ameAod of identification of a K- 
gand for selective binding of a human K-Fab constant part-comprising compo- 
sition, wherein a compomid or binding pocket as defined above is used. Ac- 
cordingly, the novel compound or binding pocket according to tiie invention 
vnU provide a valuable target in research aimed at Ugand design and/or identi- 
fication. In one embodiment, iiie human K-Fab constant part-comprising com- 
position is a human IgG or a flragment thereof 

Tims, one embodiment of Hie present method is a method for evaluating the 
potential or ability of a chemical entity to associate with a human K-Fab con- 
stant part-comprising composition, which method comprises to provide a U- 
brary of chemical entities and screening of said Ubrary for ability to associate 
to a compound or binding pocket according to the invention. In an advanta- 
geous embodiment, the metiiod also includes a fiiriher step of testing a selec- 
tion of the chemical entities tiiat associate to die compound or bindmg podcet 
by contacting them witii a human ic-Fab constant part-comprising composition 
and grading said entities according to affinity. The Ubrary preferably comprises 
a large number of chemical entities and is screened for chemical entities. i.e. 
Ugands, that bind to tiie compound or binding pocket The Ubraiy used may be 
comprised of random chemical entities or, in an alternative embodiment, the 
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Ubn^yisacombinaloridUbrary. Chemical entities may be ^^^^ 
ringorsyntheticpioteins.peptide8,Up«ds,caibol.ydrate8anda^ 
combinations thereon or any other organic or inorganic entities. In the most ad- 
vantageons embodiment, the chemical entities of the library arc relatively small 
organic molecles. lathis context, "small" refers to molecules of amolecnlar 
weight bclowe.g, 1000 Da, preferably below about 500 Da. 

In another embodiment, the present method is a structure-based or rational de- 
sign of Ugands capable of binding to the present compound or binding pocket. 
The method utiHses the structure coordmates. or structure coordinates defimng 
a selected region, as templates for die synthesis of Ugands witii strong and s^ 

cific binding properties. Structure-based design is a well-known technology 
and the skilled person can readily perform tiiis embodiment 

Thus, tiie present invention can also be a virtual metiiod, m aU or in parte. Ac 
cordingly, inone embodiment, tiie invention is a method for evaluating tiie po- 
tential or abiUty of a chemical entity to associate Tvitii ahuman K-Fab constant 
part-comprising composition, which method comprises a first step wherein 
computational means are employed to perform a fitting operation between the 
chemical entity and a compound or binding pocket according to tiie inv^tion 
and a second step wherein die results of said fitting operation are analysed to 
quantify tiie association between the chemical entity and the compound or 
binding pocket 

hi a more specific embodiment, the method is a metiiod of identifying a poten- 
tial ligand to a human K-Fab constant part-comprising composition, which 
method comprises 

(a) generating a three-dimensional stracture of a compound or binding pocket 
as defined above; 

(b) employing said tiiree-dimensional sttucture to design a candidate Ugand; 

(c) providing said candidate ligand; 
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(d) contacting Ihe candidate ligand wiA ataman K-Fab constant part- 
comprising composition comprising said compom«l or binding pocket to 
verify any binding; and, optionally, 

(e) repeating steps (bHd). 

la one embodiment, the human K-Fab constant part-comprising composition is 
a human IgG or a fiagment thereof . 

In one embodiment, step (c) involves to provide a virtual stmctwe of the de- 
signed Ugand, which is virtually contacted in step (d) wifli a virtual structure of 
the binding pocket. In an altcmative embodiment, step (c) involves to promdt 
(he candidate Ugand experimentally, in which embodiment flie contact of step 
(d) is also performed experimen^Uy. 

There are maiqr commercial tools available for virtual methods of this kmd. 
Exanqjles of commercially avaihible specialised computer programs fliat are 
useful in the process of selecting fragments or chemical wjtities are e.g. GRID 
(available from Oxford University, Oxford. UK); MCSS (available from Accel- 
rys formerly MSI, San Diego); AUTODOCK (available from Scripps Research 
Instiitute, La JoUa); UNITY and FLEXX (available from Tripos Associates, St 
Louis, Mo.) and DOCK (avaihible fromUniversily of California, San Fran- 
cisco). 

Examples of software nsefid in connecting chemical entities or fragments in- 
clude CAVEAT (avaihible from University of California. Berkley), HOOK 
(avaUable from Accelrys formerly MSI, San Diego); and 3D Database systems 
such as ISIS (MDL Information Systems, San Leandro). 

Finally, programs for de novo Kgand design methods include e.g. LUDI (avail- 
able from Accelrys formerly MSI San Diego); LeapFrog (available from Tripos 
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Associates, St Louis, Mo.) and SPROUT (available from fte UnivCTsily of 
Leeds. UK), 

Once a chemical entity has been designed or selected, ^e efficiency Tvith 
which it binds to the binding pocket may be tested and optimised by comyputa- 
tional evaluation. For example, a relatively small di£ference in energy between 
its free and bound states, i.e. small defr>iniation energy of binding, is desired. 
Alteniatively, ligands are prepared and tested in stan^d experimeirfs in the 
lab. 

In a ^ecific embodiment, die mediod is a method fot evabiating the potratial 
or ability of a chemical entity to associate vntih a human K-Fab constant part- 
comprising composition, which method comprises the steps of 

(a) providing a virtual library of chemical entities; 

(b) docking the chemical entities to a co!nq>ound or a binding pocket as defined 
above; 

(c) doming at least one quay based on the results oi die doddng operatioii; 

(d) screening all entities docked in step (b) v^e in the docked confocmatian 
with the query dejOned in step (c) for evaluating the potential or abihty 
thereof to associate to the compound or binding pocket; 

(e) inspection and, optionally, removal of redundancy; and 

' (f) providing one or more of the chemical entities (hat associated wi& the 

compound or bindmg pocket and experimentally testing their binding to a 

* • J human K-Fab constant part-comprising composition; and, if more than one 
' ' . : chemical entity was tested, 

• ♦ 

(g) rating die affinities thereof to human K-Fab constant part-comprising com* 

F * * 

position. In one embodiment, the hmnan K-*Fab constant partrcomprising 

* • 

; / composition is a human IgG or a fragment thereof. 

For practical reasons, the virtual hbraiy used in the docking should comprise a 
limited number of chemical entities and it is preferable to reduce redundancy 
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among said ^tities. Accordingly, in one embodiment, the staitmg material is 
libnuy that comprises an abea^ diverse selection of ^atities suitable for use in 
the docking. 

In an alternative embodiment, a virtual libraiy is provided in step (a) that con- 
sists of one conformation of the 3D stnictuie of chemical endlies, yrhich are 
ei&er commercially available or are synlhesised according to known meliiOds. 
An example of such a library can be prepared by porting a file containing in- 
formation of die 2D structure of the chemical entities, which are normally pro- 
vided by vendors of chemical entities. The 2D structures can then be used to 
produce one 3D confomiation by using standard molecular modelling programs 
diat are conmeiciaUy available. One example of such a ]ffo@ram is CONCORD 
available from Tripos Associates, St Louis, Mo. Furdier, step (a) of em- 
bodiment comprises a further step of filtering and removal of redundancy 
among the entities of the libraiy provided. The removal may be a filtering Ihat 
excludes oitities in accordance with certain predeteimined mteria. Examples 
of useful filtration criteoia are molecular weight and die calculated wa- 
ter/octanol partition coefficient. &i1he present method, where the goal of the 
screening is to obtain a putative ligand to a rather small pocket which first will 
be tested in solution for binding to the target protein, a suitable range of mo- 
lecular weight is 200-500 Da while the calculated watei/octanol coefficient can 
'i ' ' be set to be Um& dian 4.0. Depending on the intended use of die ligand, addi- 

tional or other criteria can be set 



Further, step (b) analyses the fit of each one of the chemical entities to the 
compoimd or binding pocket according to the invention. "'Docking'' means in 
this context the use of computational tools and available stractaral data to ob- 
tain new information about binding modes and molecular int^ctions. Thus, 
docking is the placement of a putative ligand in an appropriate configuration 
for interacting with a binding site. The database used for docking should con- 
tain a large number of diverse chemical entities, and it can be prepared for the 
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puipose or be obtained from cominexcial souices. Programs for faster however 
more infoims^on-requiniig forms of doddng are also commerciaUy available, 
eifbet for searching with fixed or flexible rotational bonds, such as the UNITY 
3D search algorithm, or the UNITY flexible 3D search algorithm available 
from Tripos Assodates, St Louis Mo. in gen^, doddng can be accooqilished 
by geometric matehing of a ligand and its binding site, or by minimising the 
energy of interaction. As the skilled person in Ais field will know, geometric 
matching is faster, and searching with fixed rotational bonds is faster than with 
flexible ones. In the same way, docking may include flexibility of die side> 
chains or it may keep them fixed, hi an advantageous embodiment, die results ° 
of the docking operation of step (b) are evaluated by visual inspection of the 
extent of contact between the interacting sm&ce of (he compound or binding 
pocket and flie putative ligand. Additionally, or alternatively, die gaps fonned 
between the two are calculated widi the help of at least one queiy defined in 
step (c) and applied in step (d). Thus, step (d) is a qu^ match screening 
wherein die coordinates of the screened entities are the docked conformation 
coordinates obtained fixnn step (b) ^ch are kept fixed during the screening 
procedure. Then, the positive hits fixnn step (d) can be visually inspected in ste- 
reo-graphics to rranove molecules that do not associate with the compound or 
binding pocket and/or to remove molecules that are similar to selected ones in 
order to further discriminate against redundancy in step (e). To still be consid- 
: - ertd as a hi^ die chemical entity should be complementary to the compound or 

* . binding pocket with respect to confoimation, hydrogen bonds, diarge and/or 

. : hydrophotncity. Most prefocably, all this aspects are satisfied. 

« 

For reasons of simplicity, in the most advantageous embodiment, step (e) is 
": preferably a visual inspection. However, die present invention also encom- 

' • : passes alternative embodiments where die mspection is peifotmed for example 

by computational means. 
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In step (f), one or more of the chemical entities that associated with flie com* 
pound or binding pocket during the screening according to step (d) are selected 
as candidates for furtfiCT testing, which preferably means that fliey are provided 
experimentally. Many cheatnical entities that are present m commercial data- 
bases are also commercially available and hence easily purchased. Altema<- 
tively, the candidates are easily syndiesised in accordance with standard meth- 
ods, fai one embodiment^ the binding experiments are simply to contact the 
candidate(s) with a human K-Fab constant part-comprising composition in so- 
lution by means of for instance NNfR and/or Surface Plasmon Resonance tech- 
niques to evaluate any complexing. As the skilled person in this field will ap- 
preciate, in order to analyse the exact location where the candidate interacts 
with die compound or binding pocket; more complex methods will be required, 
such as crystal structure determination of complexes or alternative NMR tech- 
niques. Accordingly, a specific embodiment of die present method is a method 
for e'^uating the potential or ability of a chemical entity to associate with a 
human IgG, a Fab fiagment or a F(ab')2 fiagment of K-type by binding to the 
compound or binding pocket according to die invention. Methods for testing 
binding of a ligand to a binding site are well known in this field and hence eas- 
ily performed by the skilled person in diis field in accordance with routine ex- 
periments. 

*r A third aspect of the invention is the use of a compound or binding pocket ac* 

^ cording to the invention for identification or design of a chemical entity capa- 

ble of selective binding of a human ic-Fab constant part-comprising composi- 
\l tion. In one embodiment, die human K-Pab constantpart-comprising composi- 

tion is a human IgG or a fragment tiiereof Some embodiments of this aspect 

have been described in detail above. Thus, the products resulting from die 
; above^descnbed methods, i.e. the selectively binding chemical entities, are use- 

fiil e.g- as hgands in chromatography methods. 
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Another aspect is the use of a compound or binding pocket as defined above for 
site-specific modification of a human K-Fab constant part-comprising compo- 
sition In one embodiment, the human K-Fab constant part-comprising compo- 
sition is a human IgG or a fragment tiiereof. More specifically^ a human K-Fab 
constant part-comprising coinposition can be modified by binding a suitable 
chemical entity selectively to the compound or binding pocket identified by the 
present inventors. In an advantageous embodiment, said modification is a sta- 
biUsation of Fab-folding by binding a ligand to the compound or binding 
pocket 

The compound or binding pocket defined above is also useful in assays 
wherein human K-Fab constant part-comprising composition are detected, in 
which case it is preferably labelled with a suitable detectable label as discussed 
above. Such assays may be in solution or on solid phase. In one embodimait, 
the human K**Fab constant part-conqnising composition is a human IgG or a 
fragment thereof. In the preferred embodiment; tiie present assay is a competi- 
tive assay, wherein the ability of a candidate ligand to displace a known li- 
gand' s binding to a compound or binding pocket as defined above is evaluated 

In another embodiment, the compound or binding pocket defined above is used 
/ ; in an immunological assay for detection of a human K-Fab constant part-com- 

: prising composition. 

• • 

' ; The compound or binding pocket may be used to bind cytotoxic molecules and 

compositions, such as ladionuclides, toxins and diemoterapeutic agents that are 
released when the antibody associates with a cell that dueatens (he heallii of flie 

- ] host. More specifically, the target for the antibody can be an antigen located in 

for instance a cancer cell. 

In addition, the present compound or binding pocket is also usefiil in various 
medical applications. Binding pockets, also refmred to as binding sites in the 
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present invention, are of significant utility in fields such as drug discov«y. Tte 
association of natural Ugands with the binding pocket of an antibody may prove 
to be the basis of biological meckanisms of action. 

The present invention also encon^asses a computer for producing a thiee- 
dimensiohai representation of a compound or binding pocket according to the 
invention, which c<nnputer comprises 

(i) a computer-readable data storage medium comprising a data storage 
material encoded with con^uter-readable data, whodoi said data com- 
prises tibe structure coordinates as ^own in Figure 1 for an IgG k light 
chain for the amino acids Q124, S127, G128, T129, S131, V133. G157, 
N158, S159, Q160, E161, S162. S176, S177, T178, T180, andL181 and 
the structure coordinates as shown in Figure 1 for an IgG heavy chain 
for the amino acids P128, S129, L133, L150. K152, F175, P176, V178, 
L179, Q180. U84, U87 and S188; 

(ii) a woiking memory for storing instructions for processing said computer- 
readable data; 

(iii) a central-processing unit coiqiied to said working memory and to said 
computer-readable data storage medium for processing said computer- 
machine readable data into said duee-dimensional repres«itation; and 

(iv) a display coupled to said coitral-processing unit for diq>laying said 
tluree-dimensioiULl representation. 

* 

: In a specific embodiment, the computer-readable data fturther comprises the 

' Structure coordinates as shown in Figure 1 for an IgG heavy chain for amino 
acids K126, F131, D153, S181, S182, and S186, 

. ^' I Thus, the computer is producing a Aree-dimensional graphical structure of a 

r ' compound or binding pocket as defined above. Such a graphical structure is for 

example useful in the methods described above, wherein selectively binding 

entities are designed and/or identified. 
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The computer according to the invention comprises standard components, for 
example as discussed in more detail in US patent no. 6, 183, 12. 

Another ^pect of the invention is a machine-readable dabistorage medium 
comprising a data storage material encoded widi machine readable data» 
wherein said data is defined Ir^r all or aportion of the stracture coordinates of a 
compound or binding pocket according to Ihc invention. Such a datastorage 
medium is for example useful in tiie methods described above. 

Detailed description of the drawings 

Figure 1 (a) and (b) show the structure coordinates of the light chain and the 
heavy chain of; respectively, of a human IgG of K-1ype. The structure coordi- 
nates given are for the amino acids identified as strictly conserved and highly 
conserved by the present inventors, and they are provided with the numbering 
conventionaUy used for the fixU sequence. The full amino acid sequence to- 
gether with structure coordinate data for all amino acids can be found at for in- 
stance ixttD:/fvnim.rcAMe/p6bL The following abbreviations are used in Fig. 1: 
''Atom type" refers to tbe element whose coordinates are measured. The £rst 
letter in the colunm defines the element 

"X, Z** crystallographically define the atomic position of the element meas- 
ured. 

"^B" is a thermal factor that measures movement of the atom around its atomic 
centre. 

"Occ'* is an occupancy factor that refers to the fi:action of the molecules in 
which each atom occupies the position specified by the coordinates. A value of 
"1" indicates that each atom has the same conformation, i*e., the same position, 
in all molecules of die crystal. 

Figure 2 (a) and (b) show the aligmnent of human IgG Fab constant part Ught 
and heavy chain sequences of K-type used in the identification of the binding 
pocket according to the invention. 
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Figure 3 sho^ an enunple of a query useful in 3D-vewj^ mode in a docking 
step as used in exaiiq>le 2 below, wlia[ein <iie residues belonging to llie com- 
pound or binding pocket are shown in ball and stick. According to diis quay, 
to be considered a hit & docked molecule should have five- or six-membaed 
rings with centra located within each of the spheres. There are several hydro- 
. gen bond donors at the entrance of the cavity, for instance atoms from the side 
chains of Thr-180 and 61n-160 from flie light chain and Ser-186 from the 
heavy chain. Possible hits might thus probably contribute with acceptors. In 
addition, the U^d should fit into the yellow surface of the bindmg site. A 
similar query (Query 2) was also d^ined by dropping the requirement of ting 
with cratce inside the largest sphere located at die entrance of the pocket 

EXPERIMENTAL PART 

The present examples are provided for illusfratiye purposes only and are not to 
be construed as limiting Hie present invention as defined by die appended 
claims. All references given below and elsewhere in die present specification 
are hereby incorporated by reference. 

Example 1: Identification of the binding pocket according to ibc invention 
To identify conserved sequence patches in the constant regions of heavy and 
light chain sequences of human Fab*fi:agments of K-type sequence homology 
searches using BLAST (Altschul, 1990) followed by sequence alignments us- 
ing CLUSTAL W (Thompson, 1994) were performed. A total of 29 heavy 
chain and nine k lig^t chain sequmces of human IgG's were identified after the 
BLAST search. (Figure 2). 

The highest-resolution (2.0 A) crystal stracture of K-Fab was investigated (ac- 
cession code to the Protein Data Bank Ivge, Chacko el a/., 1996). The MOL- 
CAD (program available fi'om Tripos Associates, St. Louis, Mo.) multi chan- 
nel surface tool was used to identify possible binding sites in the constant part. 
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Two clefts and one pocket weie identified. The pocket (Figure 3) is located 
betwecm die constant parts of the light and the heavy chain. Strict^ conserved 
or highly conserved residues surround diis pocket. Because of diis conservation 
and since a small molecule might have hi^r affinity tovtrards an invagination 
than a more open bincUng site this pocket was chosen as target The residues 
forming the pocket together with some residues located at the entrance and 
contnbuting significantly to the topology of die putative binding site were 
identified. From the light chain these are Q124, S127, G128, T129, S131, 
V133, G1S7, N1S8, S159, Q160, Eldl, S162. S176, S177, T178, T180, L181 
and they are all strictiy conserved for all seqo^ces of K-type aligned. The 
residues from die heavy dhain are (bold stdcdy- and remaining highly con- 
served) K126, P128, S129, F131. U33, LISO, K152, D153, F175, P176, 
V178, Li79, Q180, S181, S182, L184, S186, L187 and S188. 

Example 2: Use of die binding pocket to idaitifv selectively compounds 
In die example below, die term "compouncT is sometimes used to denote 
chemical entities tested for dieir ability to bind selectively to a binding pocket 
according to the invention. However, as tqppears clearly from the context, such 
"compounds" are not the claimed conqiounds discussed in the section *'D6- 
tailed description of die invention" and in die aj^iended claims. 
The program package SYBYL version 6.7 (available fiom Tripos Associates, 
St, Louis, Mo.) running on an OCTANE 2-CPU 195MHz Silicon Graphics 
workstation was used for all modelling. This interface larovides the necessary 
information r^arding the software and databases below. 

Virtual library 

The program SELECTOR was used for filtering die molecules in MDL™ 
(MDL Information Systems Inc.) Available Chemical directory (ACD) allow- 
ing only for entities with a molecular weight in die range 200-500 Da and a 
calculated water/octanol partition coefficient (ClogP) less dum 4.0. The limit 
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500 Da was used since it was assumed that the binding site was not appropriate 
to accommodate larger Ugands. Also smaller entities with fewer degrees of 
freedom are more suitable for computational methods. Entities containing tri- 
phosphate or td-peptide substructures were also rejected. After filtering the 
number of ACD molecules was reduced to about 1 11.000. A distance-based 
algoridun as inqtlemenlsd in the program Divose Solutions version 4.04 
(Pearlman, et al, 1998; available fiom Tripos Associates. Si Louis, Mo.) was 
used to select one diverse subset with 50.000 molecules for the docking data- 
base. According to Potter and Matter (Pdtter & Matter, 1998 Patter, T & Mat- 
ter, H. (1998) Random or rational design? Evahiation of diverse compound 
subsets from chemical structure databases. J. Med. Chemi. 41 :478-48g) a data- 
base may be considered to be optimal^ diverse if tbe mean Tanimoto to die 
nearest neighbour is 0.85 and the standard deviation is small. The docking da- 
tabase of 50.000 molecules had a mean Tanomoto of 0.81 and a standard de- 
viation of 0. U , The 3D structures were generated wifli CONCORD version 
4.04 (Pearknan, 2001 available from Tripos Associates, St Louis, Mo.). Mole- 
cules in the docking database were also ionised to represent their protonation 
state at neutral pH and minimised in 500 cycAes usmg the MMFF94 force field 
(Halgren, 1996; available from Tripos Associates, St. Louis, Mo.). To increase 
ibe docking performance (speed) they were divided in smaller sets of 500 each. 

Docking using FiexX 

Docking simulations were performed with FlexX The protein structure used 

* 

was the structure named above and used for the identification of the podket 
In the protein stnictare, tfie c carbonyl oxygen of H:Gln-180 is located 2.5A 
away from one of the 5 carfooxyl oxygens of HAjsplSS. Tliis was assumed to 
be an error due to misinterpretation of the electron density of the carboTiyamide 
terminal group of H:Gln-180, and consequoitly this group was flipped around 
ISO**. In this corrected structure, the e nitrogen of HiGln-lSO is at &vourable 
hydrogen bonding distance to (he carboxyl oxygea of H:Aspl53. Odimrise, 
defaults have been used ■wbea creating the rd file and no special customisations 
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were made. The residues belonging to the active site file in ttie rd file arc the 
same as those surroimding one binding pocket identified as described in exam- 
ple 1. and some residues located in the sunx)undings and contributing to the to- 
pology of the putative binding site Prior to docking, all water molecules were 
removed. The best ranked conformation and its FlexX score were saved for 
each molecule. 

Defining queries with UNITY verify 3D search 

A quick analysis of some thousand docked molecules inspired to the definition 
of two queries to extract the molecules, v^ch actually docked inside the 
pocket According to one of dieni (Query 1, Figure 3^ a docked molecule 
should, to be considered as a hit have five- or six-member rings with centra lo- 
cated widiin each one of two spheres. The smallest sphere (radius 2.0 A) is 
centred inside the pocket and the largest one (radius 3.0 A) is centred at the en- 
trance. In a second query (Query 2), the requirement of the ring at the entrance 
was dropped. All hits firom Query 1 should also be hits from Query 2. It might 
be argued that Query 1 is not contributing with new hits, but for bookkeeping 
reasons it might be useful to know which molecules fiilfil the more demanding 
Query 1. 

Virtual screening of the docked molecules with UNITY in 3D verify mode 
This step was performed iising tiie two related queries defined in tiie previous 
section. 

Criteria for hit extraction after visual inspection 
To be considered a hit, the ligand should be complementary to the binding site 
with respect to conformation (shape), hydrogen bonds, charge and hydropho- 
bicity. These criteria are based on statistical analysis of high-resolution protein 
structures which have shown that less tiian 2% of the polar atoms are buried 
without forming a hydrogen bond (McDonald, 1994 McDonald IK, Thomton 
JM. (1994), J. Mol Biol, 238, 777-793.), and the increase in entropy as hydro- 
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phobic surfaces meet aod water molecules are released (Tanford, 1980 Tanford 
C, (1980) The Hydrophobic Effect, 2"* cd. Wttery, New Yoric,). Complemeit- 
tary in shape should maximise the number of possible polar and hydrophobic 
interactions. In addition, the ligand should be as rigid as possible and bind in a 
low-<^ergy confonnation to reduce the total free ^ergy of binding. 

Virtual screening results 

A total of 43031 entities docked to the binding site wift a favourable (negative) 
estimated free energy of binding, of these 98 satisfied Query 1 and 151 the less 
demanding Query 2. The dijBTer^ice, 53 entities, satisfied Queiy 2 but not 
Quexy 1 . After visual inspection, 58 from die first set and 26 from the last set 
were selected. These 84 were ordered from suppliers, 76 Iheicof were delivered 
and 46^tiiereof turned out to be soluble as requh^ 

Screening using NMR 

All NMR e^oimente vratt petfonned at 298 K on a Broker Avance 500 MHz 
spectrometer. The ID saturation transfer difference mediod (STD NMR) was 
used as screening assay (Mayer M. and Meyex B. 1999. Characterizatim of Li- 
gand Binding by Saturation Transfer Difference NMR Spectroscopy. Angew. 
' Chem., Int. Ed. 38: 1784-1788) using several antibody concentrations in order 

to differentiate between compounds with diffearent binding strengtii (Peng J. 
. W., Lepre C. A., Fejzo J., Abdul-Manan N. and Moore J. M. 2001. Nuclear 
Magnetic Resonance-Based Approaches fot Lead Generation in Drug Discov- 
ery Methods in En2ymology. 338: 202-230). The antiboify used was a human 
Fab of K-type. In all cases ligands were tested one-by-one. On-resonance irra- 
diation was set at 0 ppm and off-resooance irradiation was set at -40 ppm. Irra- 
diation time in each scan was 2 s and 16K data points were collected witii 1024 
scans in total. Compoimds for testing were dissolved in DMSO^e to a concen- 
tration of 50 mM and 5 (jL of the concentrated ligand solution was added to 
495 |iL buff^ solution. The samples tiius consisted of 0.5 mM ligand, 20 mM 
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phosphate buffer, 100 mM Naa and 5% DMSO^s in D2O at pD 7.5. uncor- 
rected reading on pH-meter. 

Compounds were iaitiaUy tested for binding wiOi 0.5 mM antibody. Inleresting 
Uganda were finfter tested with protein concentrations of 100 or 20 nM, A one- 
dimensional ^H-spectrum was acquired &st and subsequendy a saturation 
transfer difference (STD) spectrum was acquired. Each analysis took 60 niin- 
ntes on the spectrometer. A positive result was obtained if signals from the li- 
gand were observed in the difference spectrum. The analysis was setup for 
automation so diat several samples could be analysed over night (usually 10-15 
sanq>les/night). 

Results 

Binding test 

As many as 46 of the virtual screening hits were tested with NMR accoidii^ to 
the procedure described above. The results from NMR screening togeth^ with 
additional compound data are compiled in Table 1 below, hi total 24 com- 
pounds gave a positive result in the first round with the highest antibody con- 
centration. (500 nM). These 24 compounds were subjected to a second round 
with an antibody concentration of 100 nM. The 4 compounds showing the 
strongest signal in the second round were tested for binding in a diird round 
widi 20 nM antibody. Three of the compounds in die third round gave a posi- 
tive result and where dius designated as the strongest binders to die antibody 
out of the 46 tested compounds. 
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Table 1. Results from the NMR screening 

Clogp is die calculated water/octanol partition coefficient. Concentration code 
as follows: cone. 1 means 500, cone 2 100 and cone 3 20 nM antibody. NMR 
signal code: 0 no, 1 weak and 2 strong signal. 

Compound no. Clogp Mw cone 1 cone 2 cone 3 



1 


0,2 


214 


0 




2 


2.0 


209 


0 




3 


2,0 


266 


0 




4 


3,6 


326 


1 


0 


5 


2,4 


207 


1 


1 


6 


2.1 


259 


0 




7 


0,1 


257 


0 




8 


2,2 


260 


2 


0 


9 


0,0 


239 


0 




10 


-0.4 


236 


0 




11 


2.2 


234 


0 




12 


3,4 


299 


0 




13 


2,0 


301 


0 




14 


2.4 


261 


1 


0 


15 


1.6 


253 


0 




16 


2,7 


214 


2 


1 


17 


2,4 


252 


2 


2 


18 


2,3 


272 


0 




19 


2.1 


222 


0 




20 


2,1 


243 


2 


2 


21 


1.9 


208 


0 




22 


2.8 


218 


0 




23 


3.6 


219 


1 


0 


24 


2,1 


245 


2 


2 


25 


3,8 


278 


1 


0 


26 


3.2 


209 


1 


0 


27 


3.4 


228 


1 


1 


28 


3.8 


268 


2 


0 


29 


2.3 


281 


1 


1 


30 


1.8 


242 


0 




31 


2,1 


208 


1 


0 


32 


0.9 


217 


0 




33 


1.9 


278 


0 
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34 


2.1 


243 


2 




5.0 


288 


0 


WW 


-0.4 


216 


0 


Oi 


28 


249 


2 




35 


202 


1 


39 


28 

&>]W 


212 


2 


40 


2,3 


299 


0 


41 


2.7 


243 


1 


42 


2.8 


247 


2 


43 


2.8 


356 


0 


44 


4,1 


308 


1 


45 


3.2 


334 


2 


46 


1.2 


256 


1 



0 
0 
0 

1 

2 

0 
1 
0 
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CLAIMS 

. An isolated compound, said compoimd having the stmctoic of a hunianl^^ 
bindingpocket and coEq)risinga&st interacting suifece^w defined 
by fee sinicture coordinates shown in Fig 1 for an IgG k light chain for fee 
amino acids Q124, S127. G128, T129. S131, V133. G157. N158, S159. 
Q160, E161, S162, S176, S177. T178, T180. andUSl, and a second inter- 
acting surface, which is defmed by the structure coordinates Aown in Fig 1 
for an IgG heavy chain for the amino acids P128, S129, L133, L150, K152, 
F175, P176. V178. L179, Q180. L184, L187 and S188. or afunctional de- 
rivative of said compound. 

2. A compound according t» claim 1, wherein the second interacting surface is 

further defined by fee structure coordinates shown in Fig 1 for an IgG 
heavy chain for the anyno acids K126. F131. DI53, S181, S182. and S186. 

3. A compound according to claim l or 2. wherein the fonctional derivative of 

the compound has a root mean square deviation from die backbone atoms of 
the binding pocket amino acids of not more than 2.0A. 

4. A binding pocket having die structure of a human IgO binding pocket and 
comprismg a first interacting surface, which is defined by tfie sinicture co- 
ordinates shown in Fig 1 for an IgG k light chain for the amino acids Q124, 
S127, G128, T129. S131, V133, G157, N158, S159, Q160, E161, S162, 
S176, S177, T178, T180, and L181, and a second interacting surface, which 
is defined by the structure coordinates shown in Fig 1 for an IgG heavy 
chain for the amino acids P128, S129, L133, L150, K152, F175. P176, 
V178, L179, Q180, L184, L187 and S188, or a functional derivative of said 
binding pocket 

5, A binding pocket according to claim 4, whereinihe second interacting sur- 
face is further defined by Ae structure coordinates shown in Fig 1 for an 
IgG heavy chain for the amino acids K126, F13 1, D153, S181, S182, and 
S186. 
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6 Acompo«ndacco.dmgtoclaim4<«5,whefem»hefimctiona^ 

the binding pocket hasarootmeansqi«tte deviation fromlhebacl^^^ 

oms of said amino acids of not more dian 2.0A. 

7 Acomplexcomprisingacompoimdaccordmgtoanyoneofolainisl.Sora 

binding pocket according to any one of claims 4-6 coupled to an orgamc 
molecule, in which complex Ihe binding constant is at least 10^ M. 
8. A complex according to claim 7, which is comprised of said compound or 

binding pocket and a detectable label coiqpled thereto. 
P. A method for evaluating the potential or ability of a chemical entity to asso- 
ciate with a human K-Fab constant part-con^sing composition, which 
method comprises to provide a Ubrary of chemical entities and screening 
said Ubrary for ability to associate to a compound according to any one of 
claims 1-3 or to a binding pocket according to any one of claims 4-6. 

10. A method according to claim 9, which includes a fiirther step of testing a 
selection of the chemical entities that associate to said compound or binding 
pocket by contacting them with a human Jc-Fab constant part-comprising 

composition and grading said entities according to afBnily- 

1 1. A method for evahiating the potential or abiUty of a chemical entity to asso- 
ciate witii a human K-Fab constant part-cony)rising composition, which 
metiiod comprises a first step herein computational means are employed 
to perform a fitting operation between the chemical entity and a compound 
according to any one of claims 1-3, or a binding pocket according to any 
one of claims 4-6, and a second step wherem Ae results of said fitting op- 
eration are analysed to quantify die association between the chemical entity 
and the compound or binding pocket. 

12. A method of identifying a potential Ugand to a human ic-Fab constant part- 
comprising composition, which method comprises 

(a) generating a three-dimensional sttuctiffe of a compound according to any 
one of claims 1-3 or a binding pocket according to any one of claims 4-6; 

(b) employing said tioee-dimensional structure to design a candidate Ugand; 

(c) providing said candidate ligand; 
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co»««isi«g composWon comprising srid c<m^ oibi»ih^ 

verify any bmding; and, optionally, 
(e) repeating steps (bHd)- 

13 Ametiiodforevaluatingihe potential or abmtyofachemicalentityto as- 
sociate Tvidi a human K-Fab constant pait^mprising composition. v*idi 
method comprises the steps of 

(a) providing a virtual Ubrary of chemical entities; 

(b) docking the chemical entities to a conqionnd according to any one of claims 

1-3 or a binding pocket according to any one of daims 4-6; 

(c) defining at least one cpiery based on the results of tiie docking operation; 

(d) screening all «itities docked in step (b) while in tiie docked conformation 
with the query defined in step (c) for evaluating tiie potential or abihly 
thereof to associate to the compound or binding pocket; 

(e) inspection and, optionaUy, removal of redundancy; and 

if) providing one or more of the chemical entities that associated with the 
compound or binding pocket and experimentaUy testing their binding to a 
human K-Fab constant part-comprising composition; and, if more than one 
chemical entity was tested, 

(g) rating the affinities thereof to human K-Fab constant part-comprising com- 
position. 

14. A method according to claim 13, wherein step (a) further comprises a sub- 
sequent step of filtering and removal of redundancy among the entities of 
the library provided. 

15. A method according to claim 13 or 14, wherein tiie results of the docking 
operation of step (b) are evaluated by visual inspection of the contact be- 
tween the interacting surface of the compound or binding pocket and flie 
molecular surface(s). 

16. Use of a compound according to any one of claims 1-3 or a binding pocket 
according to any one of claims 4-6 for identification or isolation of aUgand 
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enable of seleeaveWndi»gof.h«o«mK-FAcon«artp«t-«»*^ 

composition. j- i, ♦ 

17 Use ofacomp<md according to any one of claims 1-3 <»ab™h«gpocket 

acoorfingto anyone of d^ms 4-6 in rite-specificmodificatonrf alinn»n 

K-Fab constant part-comprising con^itiOB. 

18 Use according n, claim 17. ^henHnfte modification is a stdriUsaton of 
Fab-folding by binding a Ugand selectively to Ae compound or bmdmg 

pocket. 1 * 

19 Use ofacompoimdaccofdingto anyone of claims 1.3orabindmgpocket 

according to any one of claims 4^ in an immmiological assay for detection 
of a human K-Fab constant part-comprising composition. 

20 A computer for producing a thre^ensional representation of a com- 
pound according to any one of claims 1-3 or a binding pocket according to 

any one of claims 4-6, which computer comprises 
(i) a computer-readable data storage medium conqirising a data storage mate- 
rial encoded wfli computer-readable data, wherein said data comprises the 
structure coordinates as shown inFig 1 for an IgG k Ught chain for the 
amino acids Q124, S127, G128, T129. S131, V133. G157. N158, S159. 
Q160. E161, S162, S176, S177, T178. T180. and L181 and the structure 
coordinates as shown in Fig 1 for an IgG heavy chain for the amino acids 
P128, S129. L133. L150. K152. F175. P176, V178, U79, Q180. L184, 
U87andS188; 

(ii) a working memory for storing instructions for processing said computer- 
readable data; 

(iii) a central-processmg unit coupled to said working memory and to said 
computer-readable data storage medium for processing said computer- 
machine readable data into said three-dimensional representation; and 

(iv) a display coupled to said central-processing miit for displaying said 
tbree-dim^ional representation. 
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21. A computer according to claim 20. wherein flie computer-readable data 
farther comprises the structure coordinates as shown in Fig 1 for an IgG 
•heavy chain for the amino acids K126, F131, D153, S181, SI82, and S186. 

22. A machine-readable datastorage medium comprising a data storage material 
encoded wilh machine^eadable date, wherein said data is defined by aU or 
a portion of the structure coordinates of a compound according to any one 

of claims 1-3 or a binding pocket according to any one of claims 4-6. 
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ABSTRACT 

The present invention relates to a human IgG binding pocket conqprised of a 
first interacting sut&ce, vihich oiiginales from an IgG k light chain, and a sec- 
ond interacting surface, which originates from an IgG heavy chain, vMch 
ammo acids are strictly c(niserved between human IgGs of K-type, or a func- 
tional derivative of said binding pocket The invention can also be defined as 
an isolated compoimd, which coninises molecules diat defines the shape of 
said binding pocket Further, the invention relates to various methods of using 
the novel binding pocket, such as in screening for identification of chemical 
oitities capable of selective binding (hereoi^ and in other eiq)erimentd and/or 
virtual methods for design and/or idaittfication of chemical entities cjqpable of 
selective binding thereof 
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-46.559 
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27.024 

25.897 

25.088 

23.876 

26.311 

25.026 

25.152 
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26.344 
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79.393 

79.535 
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80.578 

79.745 

79.581 
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79.958 

90.054 
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1.00 37.64 
1.00 38.32 
1.00 39.17 
1.00 40.06 
1.00 37.76 
1.00 34.56 
1.00 34.95 
1.00 34.80 
1.00 39.75 
1.00 50.58 
1.00 49.80 
1.00 49.81 
1.00 50.44 
1.00 50.26 
1.00 51.43 
1.00 48.65 
1.00 47.11 
1.00 46.88 
1.00 46.88 
1.00 46.66 
1.00 43.85 
1.00 37.58 
1.00 35.77 
1.00 48.03 
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1.00 49.23 
1.00 29.71 
1.00 27.40 
1.00 24.38 
1.00 23.59 
1.00 29.26 
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1.00 23.53 
1.00 21.58 
1.00 21.93 
1.00 22.42 
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Fig la kappa light chain 

ATOM 1214 NE2 GLN L 160 -28.351 18.941 76.956 1.00 51.87 

ATOM 1215 N GLU L 161 -24.947 22.884 79.252 1.00 32.26 

ATOM 1216 CA GLU L 161 -24.315 24.116 78.812 1.00 30.57 

ATOM 1217 C GLU L 161 -24.096 24.228 77.315 1.00 29.51 

ATOM 1218 O GLU L 161 -24.030 23.218 76.609 1,00 31.47 

ATOM 1219 CB GLU L 161 -22.989 24.254 79.465 1.00 31.63 

ATOM 1220 C6 GLU L 161 -23.068 25.232 80.584 1.00 39.52 

ATOM 1221 CD GLU L 161 -22.438 24.715 81.857 1.00 45. U 

ATOM 1222 OEl GLU L 161 -21.196 24.764 81.949 1.00 43.57 

ATOU 1223 0E2 GLU L 161 -23.211 24.287 82.736 1.00 48.88 

ATOM 1224 N SER L 162 -23.964 25.449 76.818 1.00 27.95 

ATOM 1225 CA SER L 162 -23.733 25.712 75.415 1.00 24.52 

ATOM 1226 C SER L 162 -22.917 27.003 75.355 1.00 23.12 

ATOM 1227 O SER L 162 -23.213 27.968 76.057 1.00 21.32 

ATOM 1228 CB SER L 162 -25.089 25.831 74.776 1.00 24.91 

ATOM 1229 OG SER L 162 -24.944 26.008 73.380 1.00 28.23 

ATOM 1332 N SER L 176 -24.700 29.533 78.016 1.00 20.73 

ATOM 1333 CA SER L 176 -25.984 29.359 78.650 1.00 20.18 

ATOM 1334 C SER L 176 -25.967 28.050 79.391 1.00 19.90 

ATOM 1335 O SER L 176 -25.400 27.058 78.938 1.00 18.83 

ATOM 1336 CB SER L 176 -27.081 29.343 77.602 1.00 22.81 

ATOM 1337 06 SER L 176 -26.755 28.427 76.557 1.00 27.50 

ATOM 1338 N SER L 177 -26.543 28.045 80.570 1.00 21.10 

ATOM 1339 CA SER L 177 -26.716 26.843 81.325 1.00 22.83 

ATOM 1340 C SER L 177 -28.233 26.701 81.427 1.00 24.50 

ATOM 1341 O SER L 177 -28.927 27.679 81.752 1.00 26.47 

ATOM 1342 CB SER L 177 -26.100 27.030 82.675 1.00 20.36 

ATOM 1343 OG SER L 177 -25.923 25.738 83.209 1.00 25.00 

ATOM 1344 N THR L 178 -28.783 25.535 81.113 1.00 26.21 

ATOM 1345 CA THR L 178 -30.193 25.289 81.284 1.00 25,67 

ATOM 1346 C THR L 178 -30.333 24.182 82.316 1.00 26.52 

ATOM 1347 O THR L 178 -29.692 23.127 82.251 1.00 25.41 

ATOM 1348 CB THR L 178 -30.797 24.854 79.993 1.00 24.43 

ATOM 1349 OGl THR L 178 -30.504 25.890 79.065 1.00 27.73 

ATOM 1350 CG2 THR L 178 -32.288 24.606 80.101 1.00 23.92 

ATOM 1359 N THR L 180 -33.064 21.776 83.928 1.00 33.72 

ATOM 1360 CA THR L 180 -34.412 21-334 83.617 1.00 36.96 

ATOM 1361 C THR L 180 -34.895 20.441 84.742 1.00 39.75 

ATOM 1362 O THR L 180 -34.162 19.554 85.220 1.00 40.12 

ATOM 1363 CB THR L 180 -34.439 20.578 82.248 1.00 37.34 

ATOM 1364 061 THR L 180 -34.262 21.580 81.236 1.00 38.56 

ATOM 1365 CG2 THR L 180 -35.746 19,829 81.975 1.00 36.31 

ATOM 1366 N LEU L 181 -36.102 20.772 85.213 1.00 41.45 

ATOM 1367 CA LEU L 181 -36.790 19.955 86.189 1.00 41.68 

ATOM 1368 C LEU L 181 -38,283 19.907 85.844 1.00 41.64 

ATOM 1369 O LEU L 181 -38.823 20.667 85.022 1.00 39.32 

ATOM 1370 CB LEU L 181 -36.472 20.527 87.616 1.00 41.26 

ATOM 1371 CG LEU L 181 -36.887 21.835 88.321 1.00 44.99 

ATOM 1372 CDl LEO L 181 -35.940 21.997 89.487 1.00 42.76 

ATOM 1373 CD2 LEU L 181 -36.694 23.093 87.505 1.00 45.40 
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2767 
2768 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 



N LYS H 126 
CA LYS H 126 
C LYS H 126 
0 LYS H 126 
CB LYS H 126 
C6 LYS H 126 
CD LYS H 126 
CE LYS H 126 
MZ LYS H 126 
N PRO H 128 
CA PRO H 128 
C PRO H 128 
0 PRO H 128 
CB PRO H 128 
CG PRO H 128 
CO PRO H 128 
N SER H 129 
CA SER H 129 
C SER H 129 
O SER H 129 
CB SER H 129 
06 SER H 129 
N PHE H 131 
CA PHE H 131 
C PHE H 131 
0 PHE H 131 
CB PHE H 131 
CG PHE H 131 
CDl PHE H 131 
C02 PHE H 131 
CEl PHE H 131 
CE2 PHE H 131 
CZ PHE H 131 
LEU H 133 
LEU H 133 
LEU H 133 
LEU H 133 
LEU H 133 
LEU H 133 
CDl LEU H 133 
CD2 LEU H 133 
LEU H 150 
LEU H 150 
LEU H 150 
LEU H 150 
LEU H ISO 
„ LEU H 150 
CDl LEU H 150 
CD2 LEU H ISO 
LYS H 152 
LYS H 152 
LYS H 152 
LYS H 152 
LYS H 152 
LYS H 152 
LYS H 152 
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LYS H 152 
LYS H 152 
ASP H 153 
ASP H 153 
ASP H 153 
ASP H 153 
ASP H 153 
ASP H 153 
ODl ASP H 153 



-39.678 
-40.480 
-40.194 
-39.025 
-40.054 
-41.090 
-40.944 
-41.916 
-41.584 
-40.310 
-39.950 
-41.041 
-42.127 
-38.769 
-39.053 
-39.898 
-40.828 
-41.770 
-40.946 
-39-763 
-42.105 
-42.934 
-40.521 
-41.040 
-40.215 
-39.007. 
-40.810 
-41.537 
-42,931 
-40.808 
-43.590 
-41.479 
-42.863 
-38.146 
-37.285 
-37.523 
-37.005 
-35.823 
-35.533 
-34.066 
-35.970 
-36.371 
-35.971 
-36.705 
-37.917 
-36.391 
-36.325 
-34.917 
-36.781 
-37.287 
-37.209 
-37.793 
-38.886 
-37.905 
-37.302 
-37.759 
-36.922 
-37.314 
-37.045 
-37.461 
-37.870 
-38.939 
-38.561 
-38.083 
-36.935 



16.046 
16.635 
18.131 
18.554 
16.081 
16.590 
16.341 
17.243 
18.677 
22.204 
22.699 
23.367 
23.691 
23.602 
24.200 
23.122 
23.620 
24.395 
25.623 
25.502 
23.686 
22.546 
28.925 
29.482 
30.723 
30.683 
28.570 
27.235 
27.183 
26.050 
25.948 
24.815 
24.765 
33.716 
33.930 
35.428 
36.294 
33.622 
32.258 
32.136 
31.213 
30.246 
28.876 
28.058 
28.204 
28.505 
27.052 
26.528 
26.912 
24.376 
23.103 
21.909 
21.985 
23.319 
22.378 
22.579 
21.597 
20.228 
20.807 
19.487 
19.231 
18.761 
19.010 
18.807 
18.446 



64.413 
65.460 
65.371 
65.306 
66.825 
67.794 
69.291 
70.134 
70.172 
66.796 
68.117 
68.948 
68.475 
67.812 
66.457 
65.749 
70.221 
70.995 
71.266 
71.565 
72.286 
72.073 
73.626 
74.848 
75.051 
74.789 
76.022 
75.970 
75.945 
75.966 
75.915 
75.932 
75.907 
77.032 
78.190 
78.330 
77.609 
77.863 
77.309 
77.012 
78.300 
73.846 
74.075 
73.003 
72.817 
75.477 
75.868 
75.789 
77.286 
72.183 
72.858 
72.110 
71.563 
74.200 
75.195 
76.622 
77.460 
77.199 
72.047 
71.575 
70.146 
69.803 
72.523 
73.962 
74.194 
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^« 8?6^W 018 74.873 1-00 26.88 
ATOM 2780 OD2ASPH1S3 -38.866 19 018 7J^ 1.00 23.94 

ATOM 2940 H PHE H 175 Jl'iit |q.122 70.813 l.QO 23.42 



ATOM 2940 N PHt " i^'l 55i M 122 70.813 I. WO ^i'^i 

ATOM 2941 CA PHE H 175 ^7" Ml AQ 986 1.00 23.74 

i^SS 2942 C PHE H 175 -26.478 27.|31 69.986 i.w 

ATOM 2943 0 PHE H 175 'll'lll ii'iii 72.248 1.00 22.94 

XtoS 2944 CB PHE H 175 -26.758 28.|15 72 24| ^0.21 

ATOM 2945 CG PHE H 175 'll lll ll'loi 73.645 1.00 19.49 

ATOM 2946 col PHE H 175 iJ'gS S'Sj 73.458 1.00 20.84 

AtS! 2947 CD2 PHE H 175 "IJ-So? lo 807 74.468 1.00 20.36 

ATOM 2948 CEl PHE H 175 '^i'ifr IV'So 74.294 1.00 22.58 

^■Sm 2949 CE2 PHE H 175 -26.595 31.980 

ATOM 2950 CZ PHE H 175 I7 rt7R 69 878 1.00 22.56 

iTSK 2951 N PRO H 176 -25.360 27.078 69.878 J; Jo 19.83 

ATOM 2952 CA PRO H 176 'll'lll JA MS 69.977 1.00 21.20 

StoM 2953 C PRO H 176 -26.377 24.835 W a// ^ 

ATOM 2954 0 PRO H 176 'll'l^ 5? 305 69.595 1.00 16.67 

StoM 2955 CB PRO H 176 'll'lil Hisg 69.637 1.00 15.02 

ATOM 2956 CG PRO H 176 gsol 70.334 1.00 17.20 

ATOM 2957 CD PRO H 176 -2J-?JJ ll'lsi 71 822 1.00 22.66 

JtS 2963 N VAL H 178 -28.150 21.582 /i ||| ^1.24 

ATOM 2964 CA VAL H 178 lot?! 72 365 1.00 20.88 

^ 2965 C VAL H 178 -28.654 19.371 72.36| J jjO 22.54 

SiS 2966 O VAL H 178 -29-JJ| H'^l f J Igg 1.00 23.34 

XtoM 2967 CB VAL H 178 iJ J^i 74 326 1.00 21.50 

Jtom 2968 CGI VAL H 178 326.426 21.863 /4 3zo ^ 25,02 

ATOM 2969 CG2 VAL H 178 -28.744 ^A.xjj 72.193 1.00 22.43 

ATOM 2970 N LEU H 179 -28.110 18.208 72 iy| 25.70 

ATOM 2971 CA LEU H 179 '1%'^% ¥^'^27 73.522 1-00 25.97 

ATOM 2972 C LEU H 179 sf-Vl? tfi 30O 74 348 1.00 25.39 

Jtom 2973 0 LEU H 179 S'gll 71 278 1 00 25.57 

JtOM 2974 CB LEU H 179 -28.076 16.026 71 Z/| ^^^^ 

ATOM 2975 CG LEU H 179 tj 757 70 074 1.00 19.28 

ATOM 2976 CDl LEU H 179 -??if; tigos 70 469 1.00 30.31 

ATOM 2977 0)2 LEU H 179 iI'Im 73 815 1.00 27.28 

ATOM 2978 M GLN H 180 "Ig-Jf? \t'lle 75 111 1 00 25.86 

ATOM 2979 CA GLN H 180 'l^'^ll Hilg 75 199 1 00 26.76 

ATOM 2980 C GLN H 180 Kif? 74 I8O 1 00 27.19 

ATOM 2981 O GLN H 180 -|S-f|S }1'aII 75 292 1 00 28.23 

ATOM 2982 CB GLN H 180 -32-23| If -III J I8.44 

ATOM 2983 CG 6LM H 180 -32.316 17.984 7|.10> X u 

ATOM 2984 CD GLN H 180 'H'^Al ll 608 74 093 1.00 30.70 

ATOM 2985 OEl GLN H 180 -|J-^9§ H g?! 76 261 1 00 30.98 

JtoM 2986 NE2 GLN H 180 -34.230 19.012 76.261 1 UU J^^^ 

ATOM 2987 N SER H 181 -|g-|J? g' 305 76 549 1.00 28.80 

KTOn 2988 CA SER H 181 "^S'JT? 11 cm 7? 7R7 1 00 25.40 

^ 2989 C SER H 181 -32.113 11.663 75.787 1.00 2| w 

ATOM 2990 O SWH181 3|1.965 10.542 75.300 J 33^,94 

ATOM 2991 CB SER H 181 'I^'IH 12 915 78 815 1.00 40.94 

ATOM 2992 OG SER H 181 -li'lJi li iyl 75 579 1.00 21-90 

ATOM 2993 N SER H 182 -|i-258 g.324 75.5/J X uu *i 

ATOM 2994 CA SER H 182 -34.|25 11.787 74 720 i.u^ ^8 

ATOM 2995 C SER H 182 Irll? To So2 72 497 1.00 29.85 

ATOM 2996 O SER H 182 -|J-|f| tI-JsO 1 00 17.40 

ATOM 2997 CB SER H 182 -35.556 12.654 74.850 1 uu x 

ATOM 2998 06 SER H 182 'H'l^ H* 556 71 267 1.00 20.48 

ATOM 3003 N LEU H 184 -33.775 14.556 /I 

ATOM 3004 CA LEU H 184 1 fi RM 71 000 1.00 18.68 

ATOM 3005 C LEU H 184 -33.314 16.869 71.000 i w ^^^^ 

ATOM 3006 O LEU H 184 \%'mci 71 168 1.00 18.23 

ATOM 3007 CB LEU H 184 -35.675 15.980 71 168 J 12.53 

ATOM 3008 CG LEU H 184 sSqoo 15 249 71.922 1.00 10-58 

ATW 3009 CDl LEU H 184 'H'^^ 14 621 • 69 658 1.00 13-49 

ATOM 3010 CD2 LEU H 184 g'ff J ?? §6 1 00 19.45 

ATOM 3023 N SER H 186 "H-IJ? HaIi 72 223 1.00 20.48 

ATOM 3024 CA SER H 186 "32.755 22.411 72 |« J ^3.05 

ATOM 3025 C SER H 186 || io2 71 874 1.00 25.18 

JISJ 18!? ?B 11^5 ill :l?iS .2i:f6 1.0021.58 
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Fig h^vy Chain i.oo 32.73 

ATOM 3028 OG SER H 186 -34.253 21.920 74.021 1.^^ 

5SS1 3029 N LSI H 187 -32.104 24 7U/ 1.00 21.58 

ATOM 3030 CA LEO H 187 .li-flf 27.082 72.120 1.00 23.47 

0 tirHig - |:94| 27 U| 72 496 1 00 2^.42 

StOM 3033 CB LEU H 187 ll'Sl 69.054 1.00 21.75 

SiS 3034 CG LEO H 187 -30.875 26.971 |S u| 

ATOM 3035 CDl LEU H 187 ~lX'7^l ^7 SI 68 864 1.00 23.32 

SroS 3036 CD2 LEUH 187 -32.048 27.868 68.864 22.73 

SSm 3037 M SER H 188 -31.014 28.142 4^4 

ATOM 3038 CA SER H 188 lo 509 71 988 1-00 20.80 

Aim 3039 C SER H 188 -31.069 30.509 71 a« 1.00 21.00 

ATOM 3040 O SER H 188 ?! 17Q 29 775 74.274 1.00 25.10 

SSS ^2 SI IS S "I =n:SI ^■'^ 
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